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Executive Summary

In January 2018, the Washington State Legislature passed the Streamflow Restoration law (RCW
90.94). The law clarifies how local governments issue building permits for homes intending to
use a permiexempt well for their domestic water supply and requitesal watershed

planning in 15 water resource inventory areas (WRIAS), includinGe¢darSammamish
watershed (WRIA)8The law directs the Department of Ecology to lead Watershed Restoration
and Enhancement Committees to develop Watershed RestoratidrEmmancement Plans
(watershed plans). Watershed plans must estimate the potential consumptive impacts of new
permit-exempt domestic groundwater withdrawals on instream flows over 20 years {2018
2038), identify projects and actions to offset those impaats] provide a net ecological benefit

to the WRIA. This Watershed Restoration and Enhancement Plan meets the requirements of
the law.

The Department of Ecology (Ecology) establishedda@arSammamish (WRIA 8Vatershed
Restoration and Enhancement Comrnaét(Committee) in October 2018 and invited
representatives from the following entities in the watershed to participate: tribal governments,
county governments, city governments, Department of Fish and Wildlife, the largest non
municipal water purveyor, anisterest groups. The WRBXCommittee met for over 2 years to
develop a watershed plan.

Ecology issued the Final Guidance on Determining Net Ecological Benefit (Final NEB Guidance)
(Ecology 2019) to ensure consistency, conformity with state law, andgeaency in

implementing RCW 90.94. The Final NEB Guidance describes the minimum planning
requirements: include clear and systematic logic, delineate subbasins, estimate new
consumptive water use, evaluate impacts of new consumptive water use, and deacdbe

evaluate projects and actions for their offset potential.

The WRIA Committee divided WRIB.into 12 subbasins for purposes of assessing
consumptive use and project offsets, as showhigure ES.

The WRIA 8 Committee projects that a total of 967 new PE wells will be installed within WRIA 8
during the 20year planning horizon. The WRIA 8 Committee used thigea0 PE well

projection to estimated25.4 acrefeet per yearfAFY)0.59 cfs) of new consumptive water use

in WRIA 8 that this watershed plan must address and offset.

The WRIA 8 Committee sought projects to offset at least®B@&efeet of water per year

(offset target). The offset targetccounsfor uncertainties in the PE well projection and
consumptive use estimate, including higher rates of water use that could result from climate
change and changing development patterns, as well as uncertaintydiegamagnitude,
duration, and timing of project benefit3he WRIA 8 Committee used the consumptive use
scenario that assumes all homes use the legal withdrawal limit of 950 gpd per PE well
connection to develop the water offset target.

Thewatershedplanincludesnine water rights acquisitions projects amgo reclaimed water
managed aquér recharge projectto offset consumptive usdf implemented, these 1Water
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offset projectswill provide an estimated offset df,762.18AFYand exceed the offset tagj. A
total of 25 habitat projects are included ithe watershed planEcological benefits assiated
with these projects vargnd include floodplain restoration, wetland reconnection, availability
of off-channel habitat for juvenile salmonidgduction n peak flow during storm events,
increase in groundwater levels and baseflow, and increase in channel complexity. The
ecological and streamflow benefits from habitat projects are supplemental to the quantified
water offsetsand contribute to achieving a hecological benefit

TheWRIAB8 2 YYAGGSS |faz2 AyOfdzZRSR gKIFIG GKSe& KI @S i
NEO2YYSYRIGA2yaé Ay GKS LIty (2 akKz2g &adzlJi2 NI
that would contribute to the goal of streamflow restoration.

The WRIA £ommittee has recommended adaptive management measures in the plan for the
purpose of addressing uncertainty in plan implementatiddaptive management measures
include PE well tracking, project implementation tracking, and periodic waterslaed pl
implementation reporting, with recommended adjustments to the plan. These measures, in
addition to the surplus water offset and supplemental habitat improvement projects, provide
reasonable assurance that the plan will adequately offset new consumypsedérom PE wells
anticipated during the planning horizon.

Based on the information and analyses summarized in this plan, the WRIA 8 Committee finds
that the suite of projects in thiplan, if successfully implemented, would achieveet

ecological benefi as required by RCW 90.94.030 and defined by the Final NEB Guidance
(Ecology 2019).
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Chapter One: Plan Overview

1.1 Plan Purpose and Structure

The purpose of the Water Resource Inventory Area (WRW¥at@rshed Restoration and
Enhancement Plan is to offset the impacts of perexémptdomesticwells to streamflows.
The plan is one requirement of RCW 90.94.030. The law clarifietobaiyjurisdictionsssue
building permits for homes that use a perpaitempt well for a water source. Watershed
Restoration andEnhancementPlans(watershed plansinust estimate the potential
consumptive impacts of new permgixempt domestic groundwater withdrawals on insira
flows over 20 years (2018038), identify projects and actions to offset those impaatsj
provide a net ecological benefit to the WRIA. The law requires that local watershed planning
take place in 15 WRIAs across the state, including in the Gatanamish watershed (WRIA
8). The WRIA ®/atershedRestoration andEnhancementPlan is coordinated with priorities for
salmon recovery and watershed recovery, while ensuring it meets the intent of the law.

Pumping from wells can reduce groundwater discharggmangs and streams by capturing

water that would otherwise have discharged naturally, reducing flows. Consumptive water use
(that portion not returned to the aquifer) reduces streamflow, both seasonally and as average
annual recharge. A well pumping fraem aquifer connected to a surface water body can either
reduce the quantity of water discharging to the river or increase the quantity of water leaking
out of the river (Ecology 1995). Projects and actions to offset new consumptive water use
associated wh permit-exempt domestiavellshave become a focus to minimize future impacts
to instream flows and restore streamflewv

[COMMENTthe followingparagraphis kinguage tanclude if the Committee votes to approve
the final plar). While this watershed plais narrow in scope and is not intended to address all
water uses or related issues within the watershed, successful completion of the plan by the
WRIA 8Natershed Restoration and Enhancem@ummittee(Committee)yepresents a
noteworthy achievement regardg a technically and politically complex issue.

This watershed plan is divided into 7 Chapters:
1. Overview of the plan purpose and scope and plan development process;

2. Overview of the watershed, including land ws®l salmon presencether planning
efforts, hydrology and hydrogeology;

3. Summary of the subbasins;
4. Permitexempt well projections and consumptive water use estimates;

5. Description of the recommended projects and actions identified to offset future permit
exempt domestic water use in WRIA 8;

6. Explamtion of recommended policy, adaptive management and implementation
measures; and
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7. Evaluation and consideration of the net ecological benefits.

1.1.1 Legal and Regulatory Background for the WRIA 8 Watershed
Restoration and Enhancement Plan

In January 2018, the Washington State Legislature passed Engrossed Substitute Senate Bill

(ESSB) 6091 (session law 2018 c 1). This law was enacted in response to the State Supreme

/ 2 dzNJi Qa H n WhatcdrSOOuntysh Ringt, Fityfewise, et al. (commonly referred to as

GKS a1l ANBG RSOAAANRY¥AOPIBEESQAGISRAIEISEKSG2I KA §2
RCW 90.94, clarifies how local governments can issue building permits for homes intending to

use a pernt-exempt well for their domestic water supply. The law also requires local

watershed planning i15 WRIAs, including WRIA 8

1.1.2 Domestic Permit-Exempt Wells

ThisWatershedRestoration andEhhancementan, the law that calls for it, and the Hirst
decision & all concerned with the effects of new domestic perexempt water use on
streamflows. Several laws pertain to the management of groundwater pesrampt wells in
WRIA8 and are summarized in brief here for the purpose of providing context ®MtRIA3
watershed plan.

CANBRGO YR FT2NBY2aixX w/2 ondénndanpnI O2YY2yfte N
9ESYLIWiA2yZé SailofArAaksSa GKIFIG OSNIFAY &YIFEf oA
a0F3SQa 41 G§SNI NRIK(G LISNNA ildbAayicbutdedy hvatek & Y Sy (0 & >
associated with homes. It is important to note that although these withdrawals do not require a

state water right permit, the water right is still legally established by the beneficial use. Even

though a water right permit is naequired for small domestic uses under RCW 90.44.050,

these withdrawals of water are subject to the prior appropriations scheasere any other

water uses There is still regulatory oversight, including from local jurisdictions. Specifically, in

order for an applicant to receive a building permit from their local government for a new home,

the applicant must satisfy the provisions of RCW 19.27.097 for what constitutes evidence of an
adequate water supply.

RCW 90.94.030 adds to the management regima&w homes using domestic perrgkempt

well withdrawals in WRIA &nd elsewhere. For example, local governments must, among other
responsibilities relating to new permixempt domestic wells, collect a $500 fee for each
building permit and record withdraal restrictions on the title of the affected properties.
Additionally, this law restricts new permgixempt domest withdrawals in WRIA® a

maximum annual averagaf 950 gallons per days per connecti@which may be curtailed to

350 gallons per day peonnection for indoor use only during droughsubject to the five

thousand gallons per day andaére outdoor irrigation of noitommercial lawn/garden limits
established in RCW 90.44.050. Ecology has published its interpretation and implementation of
RGNV 19.27.097 and RCW 90.94 in Water Resources POL 2094 (Ecology 2019&LlAT8e W
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Committee directs readers to those laws and policy for comprehensive details and agency
interpretations.

1.1.3 Planning Requirements Under RCW 90.94.030

While supplementing the @t building permit requirements, RCW 90.94.030(3) goes on to

establish the planning criteria for WR8AIn doing so, it sets the minimum standdoa

9 02t 2 3 doton vtk the WRHA Eommittee in the preparation of this watershed plan.

In practicethe process of plan development was one of integration, collectively shared work,

and a striving for consensugstribed inthe WRIA/82 YYA 1 1 SSQ& | R2LJIISR 2 LISN
which are further discussed below and in Appendix D.

In addition to these proedural requirements, the law and consequently this watershed plan, is
concerned with the identification of projects and actions intended to offset the anticipated

impacts from new permiexempt domestic groundwater withdrawals over tB@é-year

planning hoizonand provide a net ecological benefit. In establishing the primary purpose of

this watershed plan, RCW 90.94.03Palso details both the required and recommendedpla

elements. Regardingthe WRIA® YYA GG SSQa | LILINRPF OK (3,thaSt SOGAY
flrg faz2 aLlSlH1a O2INRPKRASTSHK a dEFonhkeSs Sdardtahdgean Ak § &

4 LINPOBARSR Ay (KS CAyYylf DdARIYyOS 2y 5SUGSNNAY
not the sole critical factor in determininghether a plan- OK A S @ Sand that dlafl . X

development should be focused on developing projects that provide the most
0SYSTFAGAXNBIINRf Saa 27F K Zalogy R0SRA2).[CAMMENTS A G K @i
The following is language to include if appropridtds the perspective of the WRBA

Committee that this locally approved plan satisfies the requirements of RCW 90.94.030.

1.2 Requirements of the Watershed Restoration and
Enhancement Plan

RCW 90.94.030 of the Streamflow Restoration law directs EcologyatblisktaWatershed
Restoration andEhhancementCommittee in theCedarSammamishvatershed for the sole
purpose of developing WatershedRestoration andEnhancementPlan (watershed plan) in
collaboration with the WRIA 8 Committee. Ecology determined tiatintent was best served
through collective development of the watershed plan, using an open and transparent setting
and process that builds on local needs.

At a minimum, the watershed plan must include projects and actions necessary to offset
projectedconsumptive impacts of new permgixempt domestic groundwater withdrawals on
streamflows and provide a net ecological benefit (NEB) to the WRIA.

Ecology issued the Streamflow Restoration Policy and Interpretive Statemen(Pd).and

Final Guidance oBetermining Net Ecological Benefit (GLA@94) in July 2019 to ensure

consistency, conformity with state law, and transparency in implementing RCW 90.94. The Final
Guidance on Determining Net Ecological Benefit (hereafter referred to as Final NEB Guidance
SaldloftAaKSa 902ft23eQa AYUSNIINBIOGFGAZ2Y 2F GKS 0
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planning groups on the standards Ecology will apply when reviewing a watershed plan
completed under RCW 90.94.020 or RCW 90.94.D8® minimum planning requiremest
identified in the Final NEB Guidance include the followitagplogy 2019, [¥-8):

1. Clear and Systeatic LogicWatershed plans must be prepared with implementation in
mind.

2. Delineate Subbasinghe committeemust divide the WRIA into suitably sized sutibha
to allow meaningful analysis of the relationship between new consumptive use and
offsets.

3. Estimate New Consumptive Water Uséftershed plans matinclude a new
consumptive water use estimate for each subbasins, and the technical basis for such
estimate.

4. Evaluate Impacts from New Consumptive Water. W¥atershed plans must consider
both the estimated quantity of new consumptive water use from new domestic permit
exempt wells initiated within the planning horizon and how those impacts will be
distributed.

5. Describe and Evaluate Projects and Actions for their Offset Poteiaershed plans
must, at a minimum, identify projects and actions intended to offset impacts associated
with new consumptive water use.

The law requires that all members of the VMR8 Committee approve the plan prior to

ddzo YAaadAzy G2 902t238 FT2NJ NBGASGgd 902f 238 Ydzd
streamflow restoration projects and actions will result in a net ecological benefit to instream
resources within the WRIA aftaccounting for projected use of new perraikempt domestic

wells over the 26/ear period of 201&2038.

1.3 Overview of the WRIA 8 Committee

1.3.1 Formation

The Streamflow Restoration law instructed Ecology to chair the WWRBmmittee, and invite
representaties from the following entities in the watershed to participate:

1 Each federally recognized tribal government with reservation land or usual and
accustomed harvest area within the WRIA.

Each county government within the WRIA.
Each city government within the WRIA.
Washington State Department of Fish and Wildlife.

= =2 =A =

The largespublicallyowned water purveyor providing water within the WRIA that is
not a municipality.
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1 The largest irrigation district within the WRIA.

Ecology seninvitation letters to each of the entities named in the law in September of 2018.

The law also required Ecology to invite local organizations representing agricultural interests,

environmental interests, and the residential construction industry. Busegsenvironmental
groups, agricultural organizations, conservation districts, and local governments nominated
interest group representatives. Local governments on the WRIA 8 Committee voted on the
nominees in order to select local organizations to repreésagricultural interests, the
residential construction industry, and environmental interests. Ecology invited the selected

entities to participate on the WRIA 8 Committee.

The WRIS Committee membrs are included ifablel.1. This list includes all of the members
identified by the Legislature that agreed to participate on the WRIA 8 Comndittee.

Table 1.1: WRIA 8 Entities and Membership

Entity Name

Representing

King County

County government

Snohomish County

County government

City of Bellevue

City government

City of Bothell

City government

City of Issaguah

City government

City of Kenmore

City government

Cityof Kent

City government

City of Sammamish

City government

City of Seattle

City government

Muckleshoot Indian Tribe

Tribal government

Snoqualmie Indian Tribe

Tribal government

Tulalip Tribes

Tribal government

Washington Department of Ecology Stateagency
Washington Department of Fish and Wildlife State agency
Alderwood Water and Wastewater District Water utility

King County Agriculture Program

Agricultural interest

Master Builder Association of King and Snohomish Coun

Residentiatonstruction

Center for Environmental Law and Policy

Environmental interest group

WRIA 8 Salmon Recovery Couqek officio

Salmon Recovery Lead Entity

The WRIA 8 Committee roster with nansdgepresentativesand alternates is available

Appendix C.

I There are no irrigation districts located in WRIA 8.

2The law did not require invited entities to participate, and some chose not to participate on the Comnihiee.
City of Mukilteo withdrew from the Committee in August 2020. The City of Redmond enthidom the

Committee in November 2020.
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information and perspective as subject matter experts. Thefégio members are active but

non-voting particpants of the WRIA 8 Committee.

2
l.j

1.3.2 Committee Structure and Decision Making

The WRIA 8 Committee held its first meeting in October 2018. Between October 2018 and
February2021[UPDATE LAST MEETING DANEHEBEDthe WRIA 8 Committee heldDD
NUMBER¢ommittee meetings open to the public. The WRIA 8 Committee met monthly or
every other month, and as needed to meet deadlines.

The two and a half years of planning consisted of planning group formationgd#taring, and
developing plan components. WRIA 8 Committee members had varying degrees of
understanding concerning hydrogeology, water law, salmon recovery, and rural development.
Ecology technical staff, WRIA 8 Committee members, and partners presamtegics to

provide context for components of the plan.

In addition to playing the role of WRIA 8 Committee chair, Ecology staff provided administrative
support and technical assistance, and contracted with consultants to provide facilitation and
G§SOKYAOIf adzZLIL2 NI F2NJ GKS 2wL! y /2YYAGGHISSo ¢
discussions and decisignaking. The technical consultants developed products that informed

WRIA 8 Committee decisions and development of the plan. The techarallants

developed all of the technical memorandums referenced throughout this plan.

Cities had the option of participating in the Committee through a caucus, with one person

attending the Committee meetings as the caucus representative. Bellevue, Bissafjuah,

Kenmore Mukilteo, Redmond, and Sammamish decided to form a cities caucus with the WRIA

8 Salmon Recovery Council representative serving as the caucus representative. The caucus
NBLINBASYGlrGA@SQa | G4dSYyRI Yy OSnangwte @ alimembsBdafINE &4 Sy
the caucus. The caucus had one collective vote on decisions that did not require approval by all
Committee members. For decisions that required approval by all Committee members

(adopting or amending the operating principleisal plan approval), each caucus member

voted individually.

The WRIA 8 Committee established a technical workgroup to support planning efforts and to
achieve specific tasks. The workgroup was open to all WRIA 8 Committee members as well as
non-Committee menbers that brought capacity or expertise to the Committee. The workgroup
made no binding decisions, but presented information to the Committee as either
recommendations or findings. The WRIA 8 Committee acted on workgroup recommendations,
as it deemed apmpriate.

During the initial WRIA 8 Committee meetings, members developed and agreed to operating
principles® The operating principles set forward a process for meeting, participation

3 Approved and signed operating principiean be foundn Appendix D andn the WRIA 8 Committee webpage

WRIA & Cedar Sammamish Watershed Final Draft Plan
Paged November 2020



https://www.ezview.wa.gov/Portals/_1962/images/WREC/WRIA08/WRIA8_approved_signed_operating_principles.pdf
https://www.ezview.wa.gov/site/alias__1962/37321/watershed_restoration_and_enhancement_-_wria_8.aspx

expectations, procedures for voting, structure of the WRIA 8 Committe@munication, and
other needs in order to support the WRIA 8 Committee in reaching agreement on a final plan.

This planning process, by statutory design, brought diverse perspectives to the table. The

authorizing legislation requireal members of theCommittee to approve the final plan prior to

9 02 f 2 3e& QtwaNdpgrars drahe Committee to identify a clear process for how it

made decisions. The Committee strived for consensus on interim decisions because consensus

on decisions duringplan @St 2 LIYSy 4 &ASNWSR a4 GKS o0Sad AyRAO
toward an approved plafCOMMENT: The following aguage to includé appropriate

Consensus was reached on all interim decisions. The chair and facilitator documented
agreementand @ A SY Ay 3 2LIAYA2Yyas & 2dzif AYySR Ay {(GKS
Committee did not make any decisions by tinrds majority]

The WRIA 8 Committee reviewed components of the watershed plan and the draft plan on an
iterative basisf COMMENT: Thi®llowing is language to include if the Committegtesto

approve the final planOnce the WRIA 8 Committee reached initial agreement on the final
watershed plan, broader review arapproval by the entities represented on the WRIA 8
Committee was soughés needed. The WRIA 8 Committee reached final agreement on the
Watershed Restorativand EnhancemerRlan onTHIS DATE2P21]

‘a Xttt Y S wat&dhEdRegtdratidn andEnhancementCommittee must approve the plan prior to
I R 2 L) REW 90.94.038)
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Chapter Two: Watershed Overview
2.1 Brief Introduction to WRIA 8

The CedaSammamishvatershed is one of the 62 designated majaatersheds in Washington
State, formed as a result of the Water Resources Act of 1971. The Rieddnistorically

flowed into the Black River and the Cedgammamish watershed was formed when the Cedar
River was diverted into Lake Washington. The G&armamishwatershed is approximately

692 square miles in area and includes all the lands drained by the Cedar River, the Sammamish
River, Lake Washington, and marine nearshore areas that drain directly to Puget Sound.
Approximately 85 percent of the waterstl is located wthin King County and the remaining 15
percent is located within Snohomish County. WRIA 8 is bounded on the north by WRIA 7
(Snohomish), on the west by Puget Sound, on the south by WRIA 9 (Duwaraesh), and on

the east by WRIA 39 (Uppeakima).

The upper Cedar River watershed is the municipal drinking water supply for the City of Seattle
and managed under a Habitat Conservation Plan (HCP) (City of Seattle 2000). The upper portion
of the Cedar River watershed contains two damMasonry Dan and Landsburg Darthat City

of Seattle operates for municipal water supply and hydropower generatiba northwestern

portion of the watershed contains the Sammamish River, Lake Washington, Lake Union, and
Lake Sammamish. Numerous smaller lakes, partswetlands are present throughout the
watershed. The construction of the Lake Washington Ship Canal, reservoirs, and various flood
control projects in the 20 century altered the watershed from its paevelopment state

(WRIA 8 Steering Committee 2005)

The Cedar River originates in the Cascade Range near Yakima Pass and flows in a generally
northwest direction for approximately 51 miles before discharging to the south end of Lake
Washington. The mean annual flow in the Cedar River is 679 cubic festqand (cfs),

measured near Renton (U.S. Geological Survey 2020).

The Sammamish River originates at the north end of Lake Sammamish and flows northwest for
approximately 14 miles before discharging to the north end of Lake Washington. The mean
annual fow in the Sammamish River is 304 cfs, measured near Woodinville (U.S. Geological
Survey 2020).

Lake Washington discharges to the Lake Washington Ship Canal, a highly channelized and
urbanized waterway that traverses Portage Bay, Lake Union, and SalmbefBegy exiting the
Chittenden Locks and entering Puget Sound at Shilshole Bay. Other tributaries within the
system include Issaquah Creek, May Creek, Coal Creek, Bear Creek, Evans Creek, Little Bear
Creek, Swamp Creek, and North Creek.

2.1.1 Land Use in WRIA 8

TKS /Ade 2F {SIGdGftSQa / SRIFNJ wA@SNJ adzy A OA LJ f
or upland portion of the watershed and generally consists of forestland (City of Seattle 2020a).
Land uses shift to suburban developments and urban centers sudagle Valley and Hobart
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in the foothills of the Cascade Mountains. Extending from the city of Issaquah to the cities of
Bellevue, Redmond, Seattle, and Everett the northwest portion of WRIA 8 is highly urbanized,
characterized by a combination of residaif industrial, commercial, transportation,
communication, and utility land covers. Over 50 percent of the watershed is within a city or
designated urban growth area.

The CedaSammamishvatershed is the most heavily populated watershed in Washington.
Industry, agriculture, commercial facilities, individual residences, and municipalities compete
for a limited water supply, causing a strain on water availability. These out of stream uses
compete with instream water needs, including providing water for salraod other aquatic
resources.

2.1.2 Tribal Reservations and Tribal Treaty Rights

WRIA 8 is located within the ancestral homelands of Indian tribes and bands that occupied this
area since time immemorial. Tribes hold reserved treaty rights to fish, hungatteer

throughout the watershed (Treaty of Point Elliott). Tribal claims include the earliest (most
senior) priority rights to water within the Ced&ammamish Watershed. While unquantified,
these federally reserved water rights, intended to serve curgent future uses, may be

reserved by and protected in treaties, executive orders, and federal court decisions. Tribal
water rights can extend to instream flows and minimum lake levels necessary to protect
resources in all areas where Tribes have resengusi Treaty rights to fish can support claims
for fish habitat, including instream flows. Nothing in this plan can alter tribal rights.

Indian people have always relied on the natural resources of this land. Their personal, cultural
and spiritual surviiadepended on the ability to fish, hunt and gather the bountiful natural
resources that once blessed this country (NWIFC 2014). Salmon are one of those resources that
is critical to the cultural, spiritual and economic wellbeing of Tribes. Tribes depenmdsgimon

that originate from the waters found in the Cedar River and Lake Washington areas.
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2.1.3 Salmonids in WRIA 8

The CedaSammamishwvatershed is an important and productive system for salmonigisny
tributaries provide spawning and rearing habitat for salmonids. These streams often experience
low streamflows during critical rearing, migraticemnd spawning time. In addition, levees and

other flood control and navigation measures have further limited habitat in lakes, yaeds
tributaries. The quality and quantity of spawning and rearing hapitabitat access, water

quality, including water temperature, and low streamflow, all affect local salmon populations
(WRIA 8 Salmon Recovery Council 2017).

Salmon Presence (Fish Population and Life Histories)

The CedaSammamishvatershedhas anadromousadmon runs that include three of the five
North AmericarPacific salmon species (WDFW Salmonscape 2020a, SWIFD 2020). Chinook
(Oncorhynchus tshawytschaCoho ©Qncorhynchus kisutghand Sockeysalmon Oncorhynchus
nerka migrate in and out of the Ced&mmamish watershed from Puget Sound. Cutthroat
trout (Oncorhynchus clarkii clarkirainbow trout Oncorhynchus mykigskokanee
(Oncorhynchus nerfandbull trout (Salvelinus confluentyislso inhabit the watershed.
Steelhead trout@ncorhynchus mykissay now be functionally extirpated from this basin

The Puget Sound evolutionarily significant unit (ESU) of Chsalsionwas designated as
threatened undetthe Endangered Species AESAon May 24, 1999. Designated critical
habitat for Chinoolsalmonincludes marine nearshore and freshwater habitats within WRIA 8
(70FR 5263652853). The Puget Sound distinct population segment (DPS) of steelhead trout
was designated as threatened under ESA on May 7, 2007. Final designated critical habitat (DCH)
for Puget Sound steelhead includes freshwater and estuarine habitat in Puget Sound,
Washington (81 FR 9288325) including areas within WRIA 8. The Cod&tglet Sound Distinct
Population Segment (DPS) of Bull Trout was designated as threatened under ESAnoineDece
1, 1999. Critical habitat has been designated for Bull Trout and includes both freshwater and
saltwater aquatic habitat within WRIA 85 FR 63897Yable2.1 below lists the species present
in the CedasSammamish watershed and their regulatory status.

Table 2.1: Selected Salmonids Present within the Cedar-Sammamish Watershed

Common D Evolutionary " . Regulatory
Name Scientific Name Siqiificant Unit Critical Habitat Agency Status
i Oncorhynchus NMFS/
CTmOOk y Cp:l;].get iound Yes/2005 Threatened/
salmon tshawytscha INoo 1999
Puget .
Cohosalmon anorhynchus Sound/Strait of | No NMFS/Species o
kisutch : Concern/1997
Georgia Coho
Sockeye Oncorhynchus No listing No listing No listing
salmon nerka
WRIA & Cedar Sammamish Watershed Final Draft Plan

Pagel4d November 2020



Common e Evolutionary " . Regulatory
Name Scientific Name Siqificant Unit Critical Habitat Agency Status
Kokanee Oncorhynchus No listing No listing No listing
nerka
Steelhead Oncorhynchus Puget Sound NMFS/
) Yes/2016 Threatened/
Trout mykiss Steelhead
2007
Salvelinus Elcj)ﬁet Sound USFWS/
Bull Trout y Yes Threatened/
confluentus Varden/Bull
1999
Trout
Coastal Oncorhynchus
Cutthroat rhyne No listing No listing No listing
clarkii clarkii.
Trout
Rainbow trout Oncprhynchus No listing No listing No listing
mykiss

Table2.2 below lists the run timing and life stages of anadromous salmon and trout present
throughout the watershed. Watershed specific data concerning salmonidigiferit and timing

was largely summarized from the 2001 Salmon and Steelhead Habitat Limiting Factors Report

for the CedasSammamish Basin (Water Resource Inventory Area 8) (Kerwin 2001).
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Table 2.2: Salmonid Life History Patterns within the Cedar-Sammamish Watershed

LT T | .
..... Greater Lake Washington

Spawning Issaquah
Lake Sammamish Creeks

soos [ RRNNREN o
Lower Cedar
Fry emergence .... May Coal

) _ Sammamish River Valley
weriercas [N HTNNEENENE NN NRREEN - o

Swamp North
Upper Cedar

Sockeye

Juvenile outmigration

Upstream migration .llllll
Chinook .

Spawning
Coho All
Incubation lI Il
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Smolt outmigration llllll
L Greater Lake Washington
Fpstieam migraton lllll Lake Sammamish Creeks
i Lower Cedar
pulTrodt Spavining llllllll Sammamish River Valley
Incubation Seattle Lake Union
e Upper Cedar

Upstream migration

Spawning HERENENEN nE
Coastal Incubation ..........
Cutthroat "

Trout Fry emergence

wenierearing [ NN

Smolt outmigration

I Bear Evans
Greater Lake Washington
Issaquah

Upstream migration
Lake Sammamish Creeks
Steelhead Little Bear Creek

Trout Incubatiors® l .llllllll Lower Cedar
(winter) May Coal
3 i . Sammamish RiveNalley
uveniie rearing Seattle Lake Union

Swamp North
Smolt outmigratiors .ll Upper Cedar
Bear Evans
Kokanee Spawning Greater Lake Washington
Issaquah
Lake Sammamish Creeks
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Little Bear Creek
Lower Cedar
Incubation Sammamish River Valley
Swamp North
Upper Cedar

Rainbow Spawning -Greater Lake Washington
Tf(l)uf’o -Sammamish River Valley
Notes:

1. Information on sockeye salmon incubation timing from the South Puget Sound Salmon Enhancement Group

2. Information on bull trout life history patterns specifically within the CeBammamish watershed is unavailable. Bull trout life history patterns for the
Puget Sound Region were useihin this report (King Count000).

3. Information on steelhead incub@in and migration timing specifically within the Ceggammamish watershed is unavailable. Steelhead incubation
and outmigration timing for the Puget Sound Region were used within this report (Blanton28dl).

4. Information on kokanee taken from the keaSammamish Late Run Kokaneetl®ysis Report (HDR Engineer2@p9)
5. Information on rainbow trout life history specifically with the Ceammamish watershed is unavailable. Rainbow trout life history patterns for the
Puget Sound Region were used witttiis report (Blanton et aR011).
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Current Habitat Conditions

Habitat conditions within the Cedé8ammamish subbasins were abstracted from the 2001

Salmon and Steelhead Habitat Limiting Factors Report (Kerwin 2001), the 2005 WRi#o& Chi
Salmon Conservation Plan (WRIA 8 Salmon Recovery Councilaz@Dthe 2017 WRIA 8

Chinook Salmon Conservation Plan Update (WRIA 8 Salmon Recovery Council 2017). The Cedar
Sammamish watershed is one of the more significantly altered watersheds dNeékseCoast.

It has been severely impacted by a variety of land uses ranging from commercial forestry in the
Upper Cedar River subbasin to intense urban and suburban development throughout the

western portion of the watershed. Fundamental historical changeti 2 2 wL! y Ay Of dzR¢
use of the Cedar River as its main water supply (early 1900s), the construction of the Lake
Washington Ship Canal and Hiram M. Chittenden locks ¢1934), the redirection of the

Cedar River from joining the Duwamish Rivartiie Black River to entering the south end of

Lake Washington, the channelization of the Sammamish River corridor (1920s), and the
conversion of forests and farmlands to residential, commercial, and industrial uses (1945

preseny.

The 2001 Salmon and Steead Habitat Limiting Factors Report (Kerwin 2001) and the 2005
WRIA 8 Chinook Salmon Conservation Plan list the following primary limiting factors in the
CedarSammamish watershed:

Fish habitat access and passage barriers

Increased sedimentation and aie sediment transport processes
Loss of channel and shoreline complexity and connectivity
Degradation or lack of riparian conditions

Altered hydrologyincluding increased peak and reduced low flows.
Water quality issues

Biological processes

Loss of floodplain connectivity

= =4 8 48 -8 48 -5 19

Other emerging priority issues that limit salmon survival and recovery include parasites,

nighttime lighting, warming waters especially in the ship canal and Sammamish River, and

predation on juvenile salmon by invasive noative fish. Although some issues are common
FONR&aa 2wL! y> KFEoAGFEG O2yRAGA2Yya OFNE SAUGKAY
below.

Puget Sound Shoreline

The Puget Sound Shoreline subbasin includes marine nearshore areas and independent
tributaries to the Puget Sound. WRIA 8 tributaries to the Puget Sound have been substantially
impacted by residential, commercial, and industrial uses. Development has caused fish passage
barriers, altered stream hydrology, reduced channel complexity, and dedraparian habitat

in these highly impacted streams that can no longer support naturally reproducing salmonid
populations. The WRIA 8 marine nearshore habitat has been adversely impacted by residential
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and commercial development; however, the constructaira railroad line along 87% of the
shoreline represents the most significant impact within this area of the watershed. The railroad
construction destroyed marine, riparian vegetation and severely impacted nearshore processes
by cutting off pocket estuags and backshore habitats and the supply of beach sediment from
bluff erosion to nearby beaches.

Seattle/Lake Union

The Seattle/Lake Union subbasin was drastically altered by the construction of the Lake
Washington Ship Canal and opening of the Hiram iittéhiden Locks which created a
connection between the Puget Souridgke Washington, and Lake Union. The subbasin is
characterized by intensive commercial and recreational boat traffic and extensive residential,
commercial, and industrial shoreline devetopnt. Bulkheads and shoreline armoring have
greatly reduced natural overwater cover and riparian habitat quatiigh water temperatures

in the Ship Canal at lethal and sldbhal levels during adult migration for both Chinook and
Sockeye are key constnas to Chinook recovery (WRIAS&8Imon Recovery Coun2017).

Greater Lake Washington

The Greater Lake Washington subbasin has a history of intense anthropogenic impacts

beginning in 1916vhen its original outlet to the Black River was blocked and ftom the

Cedar River was redirected to Lake Washington and the Lake Washington Ship Canal and

Ballard Locks. As a result, the water level in Lake Washington dropped by about 10 feet, leading

to a dramatic reduction in overall lake surface area, shallovemadbitat, and adjacent

wetland area. Currently, the lake shoreline consists primarily of dense urban residential
development. Approximately 71% of the Lake Washington shoreline is classified as hardened by
either rip-rap or bulkheads. AccordingtotherlA G Ay 3 CIF O 2NB wSLR2 NI X aOdz
use practices all but eliminate the possibility of the shoreline to function as a natural shoreline

G2 0SYSTAG alfY2yARa OYSNBAY HwHnnmoO®é [ AYAGSR
shoreline conditios exist along the shoreline. Lake Washington tributaries have also suffered

due to intense development. These streams are characterized by numerous fish passage

barriers, limited pool habitat, fragmented or naxistent riparian habitat buffers, and charge

to natural hydrologic regimesncluding reduced low flow¥Vater temperature and dissolved

oxygen are known to be significant limiting factors for both juvenile and adult salmon. The Lake
Washington Ship Canal, the sole migration route for salmon toframa Lake Washington,

routinely reaches temperatures of 223+ degrees Celsius by July each year. These high
temperatures are believed to have contributed to disease leading to thespasvn mortality of
approximately 40% of the Cedar River sockeye rioth 2014 and 2015 (NWIFC 2016).

Swamp/North

The Swamp/North subbasin combines the Swamp Creek and North Creek watersheds and
drains to the Sammamish River Valley. The subbasin is characterized by a mix of urban and
suburban residential and commercial égdopment. Numerous fish passage barriers are
scattered throughout the subbasin. Road crossings, streambank hydromodification, channel
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incision, historical and egoing clearing, and development in riparian areas have greatly
reduced channel complexity arfldodplain connectivity. Water quality issues within the
subbasin include excessive fecal coliform bacteria, water temperature, copper, lead, zinc,
chromium, and low dissolved oxygen. The main issues within this subbasin include a lack of
large wood, highevels of impervious surfaces, impaired riparian areas, and reduced floodplain
connectivity.

Little Bear

The Little Bear Creek subbasin drains to the Sammamish River Valley and is characterized by a
mix of rural and suburban residential and commercialelepment. The majority of the

subbasin is accessible to anadromous salmon and trout. Approximately 40% of the subbasin is
still forested and the Little Bear Creek subbasin has the least degraded salmonid habitat
compared to other Sammamish River tributaiélowever, numerous fish passage barriers are
scattered throughout the subbasitarge wood recruitment is limitgdand low flow problems

exist (Lombard and Somers 200R)parian habitat condition varies widely throughout the
subbasin with some ripariaforests intact and others severely degraded or completely cleared.

Bear/Evans

The Bear/Evans subbasin combines the Bear Creek and Evans Creek watersheds and drains to
the Sammamish River Valley. The subbasin is characterized by a mix of rural and suburban
residential and commercial development. According to the Washington Department of Fish and
Wildlife (WDFW) Washington State Fish Passage Map (WDFW 2020b), numerous fish passage
barriers including culverts, dams, weirs, high velocity stream flows, anc&ebdawms are

scattered throughout the subbasin. The loss of large wood and wetland habitat and the
conversion of floodplain and riparian habitat areas to residential, commercial, and industrial
development have dramatically reduced channel complexity avmtfilain connectivity. Water
guality issues within the subbasin include increased turbidity, high water temperatdaced

low flows,and excessive fecal coliform bacteria.

Sammamish River Valley

The Sammamish River Valley subbasin extends from the aondlof Lake Sammamish to the
northern tip of Lake Washington. Prior to EtAmerican settlement, the area was a vast

complex of wetlands connected by tkwmovingSammamish River. The river corridor and
adjacent areas were heavily logged throughout 1188 and 20" centuries. The 1916 opening of
the Chittenden Locks lowered Lake Washington and drained large areas of sloughs and wetland
habitat within the river valley. As agricultural land use expanded into the floodplain, farmers
began to straighten ta Sammamish River channel and construct extensive drainage ditches. In
the 1960s, U.S. Army Corps of Engineers began to dredge the mainstem Sammamish River to
prevent flooding of the adjacent farmlands. The combination of agricultural development and
dredgng of the river dramatically decreased floodplain habitat connectivity and complexity.
Ultimately, the length of the river was reduced by nearly four miles and became disconnected
from the floodplain and many of its tributary streams. The Sammamish &nkits
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contributing subbasins are impacted by numerous fish passage barriers, elevated water
temperatures, bank hardening features, limited pool habitat, little floodplain hydrologic
connectivity, reduced forestover, increased impervious surfacesjuced low flowsand
reduced or fragmented riparian buffersethal and sublethal temperatures in the Sammamish
River during adult migration are a key constraint on recovery of Chinook (\W&HAKN8&N
Recovery Council 2017

Lake Sammamish Creeks

A mix of reglential, commercial, agricultural, and forestry land practices impact Lake
Sammamish and its tributaries. The majority of the Lake Sammamish shoreline is privately
owned and consists of residential development and associated hardened shoreline. Water
gualty issues, invasive plant and fish species, elevated water temperatareslissolved
oxygen, and fragmented or inadequate riparian habitat buffers are the main habitat limiting
factors within the lake. Of the 27 miles of streams that flow into Lake Samsh, only 4 miles
are accessible to anadromous fish. Erosion, dredging, and culvert blockages have rendered
many of these streams inaccessible to migrating salmonids. Population density and the
concomitant development of rural lands is expected to insgewithin the basin. Lake
Sammamish tributaries are severely impacted by fish passage barriers, high levels of impervious
surfaces, a lack of large woody debris, loss of channel compleediyced low flowsand
fragmented riparian habitat buffers.

May/Coal

The May/Coal subbasin combines the May Creek and Coal Creek watersheds and drains to Lake
Washington. This subbasin is characterized by a mix of residential and commercial
RSOSt2LIYSyiod 9EGSYyaArdsS 02t YAyAyIdmdaid 6 KS S N
urban development continues tonpedenatural hydrologyMajor habitat impacts within the

subbasin include extensive sedimentation problems, loss of channel complexity, high water
temperatures reduced low flowsand increased impervious surfaces.

Issaquah

The Issaquah subbasin drains to Lake Sammamish and is characterized by a mixture of land uses
includingcommercial forests; parks; quarry and mining; residential; commercial; and

agricultural. The subbasin contains high quality habitat and productive populations of salmon
(Kerwin 2001). However, habitat limiting factors include limitedobfinnel rearing ash refuge

habitat, a lack of large wood, several fish passage barriers, and high water temperatures

(Ecology 2020 WDFW has hatcheryon Issaquah Creek that raises Chinook and Coho.

Decreasing low flow trends are of concern (King County 2009).

Lower Cedar

The Lower Cedar River subbasin is characterized by agricultural and forestry in the east and
residential, commercial, and industrial land uses in the west. The Lower Cedar River and its
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tributaries are characterized by a lack of floodplain connectivilyn@rous fish passage barriers
(WDFW 2020Db), limited pool habitat, increase in impervious surfaces, fragmented or
inadequate riparian bufferseduced low flowsand several flood control facilities and bank
hardening featuresWDFW and Seattle Public Uids cooperate a hatchery on the Cedar River
near the Landsburg diversion dam.

Upper Cedar

Land use within the Upper Cedar River subbasin is slowly transitioning from commercial

forestry to forest preservation. The Upper Cedar River is protected adS8a@tda Y dzy A OA LJ- f
drinking water source and is being restored following impacts from historic commercial forestry
practices.

Priority Actions

The Lake Washington/Cedar/Sammamish Watershed Chinook Salmon Conservation Plan
Update (WRIA 8 2017) recommends a bamation of projects and programs to protect,

restore, and enhance salmonid habitat and watershed ecosystem processes. Projects include
physical restoration such as removing or setting back flood control levees and revetments,
installing large wood, plamtg native vegetation and removing invasive weeds in riparian areas
throughout the watershed, replacing lakeshore armoring with natural shoreline oiskofte
alternatives, replacing fish passage barriers, as well as property acquisition to protect high
functioning habitat. The plan identifies high priority habitat protection and restoration projects
on the following water bodies: Cedar River, Bear/Cottage Lake Creek, Issaquah Creek,
Sammamish River, Lake Washington shoreline, Lake Sammamish shorelingnibakghip

Canal, Puget Sound nearshore, North Creek, Little Bear Creek, Evans Creek, and Kelsey Creek.
The WRIA $almon ConservatioBlan also recommends land use actions that support habitat
protection and restoration by addressing impacts from deveiept, stormwater, increased
impervious surface, etc.

2.2 Watershed Planning in WRIA 8

Citizens and local, state, federal, and tribal governments halleborated on watershed and
water resouce management issues in WRIfoBdecades. A brief summary of broad
watershed planning efforts as they relate to the past, present, and future water availability in
the CedarSammamishvatershedis providedbelow.

2.2.1 Other Planning Efforts in WRIA 8

This watershed plan builds on many of the past efforts to develop comprehensive plans for the
entire watershed. For example, the South Central Action Area Caucus Group (South Central LIO)
developed an ecosystem recovery plan, as part of the Action Agendufiet Sound Recovery.

The planning process to develop an ecosystem recovery plan is community based with
engagement by local, state, and federal agencies. The approach is holistic, addressing
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everything from salmon to orca recovery, stormwater runoffddarmland and forest
conservation.

The WRIA 8 Salmon Recovery Council is the Salmon Recovery Lead Entity, a collaboration of
local government partners and community groups, state and federal agencies, businesses, and
citizens focused on protecting andigancing wild salmon populations. The Salmon Recovery
Council formed in 2000 and developed the Lake Washington/Cedar/Sammamish Watershed
(WRIA 8) Chinook Salmon Conservation Plan in 2005. Since 2005, the WRIA 8 Salmon Recovery
Council has worked to implemethe Salmon Conservation Plan and updated the plan in 2017
(WRIA 8 Salmon Recovery Council 2017).

The South Central LIO and WRIA 8 Salmon Recovery Council include many of the same
organizations and individuals that participate in the WRIA 8 Watersheaoifdagen and
Enhancement Committee. This history of collaborative planning and shared priorities has
supported the success of th&atershedRestoration andEnhancementPlan development in
WRIA 8.

Coordinated Water System Plans (CWSPs) are mandated bylihe Water System

Coordination Act of 1977. King County passed ordinances ratifying four CWSPs (East King
County, Skyway, South King County, and Vashon). Snohomish County updated their CWSP in
2010. These plans ensure that water system service area®asgstent with local growth
management plans and development policies. The location of new homes in relation to and
within designated retail water system service areas and related policies determine if connection
to a water system is available, or the neames will need to rely on an alternative water

source, most likely new perméxempt domestic wells. Within their designated retail service
area(s), water purveyors are given first right of refusal for new connections. The purveyor may
decline to provideit SNIWA OS AT 4+ GSNJI Olyy2d 6S YIRS | @FAfl
manner. However, it can be the case that a new pemmwigmpt well is drilled without making

any inquiries with the county or with the local water system.

2.2.2 Coordination with Existing Plans

Throughout the development of this watershed plan, Ecology streamflow restoration staff
engaged with staff from the WRIA 8 Salmon Recovery Council, South Central LIO, and the Puget
Sound Partnership, providing briefings on the streamflow restorationdaape of the

watershed plan, and plan development status updates. Throughout the planning process, the
WRIA 8 Committee has coordinated closely with the WRIA 8 Salmon Recovery Council, including
inviting lead entity staff to join the WRIA 8 Committee asaofficio member, and selecting

habitat projects based on information from the Salmon Conservation Plan.

Snohomish County and King County planning staff contributed to the plan development to
SyadzaNE O2yaraiaSyoOe gA0K U kESonpehzysiveRiahaset / 2 Y LINB K
policy for development, housing, public services and facilities, and environmentally sensitive

areas, among other topics. Tilemprehensive® | Y4 ARSYUGAFe {y2K2YAaK |
urban growth areas, set forth standards faiban and rural development, and provide the basis

for zoning districts.
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2.3 WRIA 8 Geology, Hydrogeology, Hydrology, and
Streamflow

2.3.1 Geologic Setting

Understanding the geologic setting of WRIA 8 helps to characterize surface and groundwater
flow through the waershed. The relationships between surface water flow and deeper
groundwater are important to understanding how to manage surface water resources and can
be helpful in identifying strategies to offset the impacts of pumping from peexé&mpt wells.

Within WRIA 8, bedrock forms mountain ranges and uplands and generally consists of igneous
and sedimentary rocks. Within drainages and lowland areas, bedrock is overlain by glacial and
alluvial sediments (Washington State Department of Natural Resources 202@)imdum of

four major glaciations covered the lower portion of the watershed during the Pleistocene Epoch
(about 11,700 years to 2.6 million years ago), the most recent occurrence being the Vashon
Stade of the Frasier Glaciation (Jones 1998; Vaccaro E328; Booth et al. 2003). The present
topography and drainage network in WRIA 8 was shaped during the advance and retreat of the
Vashon ice sheet (Evans 1996). These processes resulted in gthaiatyl ridges and lakes

linked by drainage channels @b and Goldstein 1994; Evans 1996). Pleistoesge glacial

and interglacial processes resulted in the deposition of a complex assemblage of sedimentary
deposits in lowland areas. These glacial deposits consist of glacial till, recessional and advance
outwash, and glaciolacustrine deposits. Glacial till deposits generally consist of dense, silty sand
with gravel and silt lenses. Outwash deposits generally consist of sand and gravel with locally
abundant wood debris and peat. Glaciolacustrine deposits galyeronsist of silt and clay. This
sequence of glacial deposits exceeds 1,500 feet in thickness within the lower portions of the
watershed (Jones 1996; Vaccaro et al. 1998).

Recent alluvial deposits are generally associated with channel and overbanktddymns the
modern Cedar and Sammamish Rivers and their tributaries. These sediments generally consist
of stratified silt, sand, gravel, with minor amounts of clay.

2.3.2 Hydrogeologic Setting

The U.S. Geological Survey identified six hydrogeologic units within the sequence of Puget
Sound glacial and alluvial sediments within WRIA 8 (Vaccaro 1998). The hydrogeologic units
typically alternate between aquifer units and secainfining to confinindayers (aquitards)

which lack sufficient permeability to form aquifers.

Within the upper portion of the watershed, glacial and alluvial sediments occur within the
Cedar River valley and drainages associated with area tributaries. Shallow glacial aad alluv
sediments are widespread within the lower portion of the watershed. Glacial and alluvial
aquifers are generally unconfined (under watable conditions) except where overlain by low
permeability confining layers (generally till or glaciolacustrineas#s). Transmissivity (a
hydraulic property related to the rate of groundwater flow through an aquifer) and storativity
(a hydraulic property related to the capacity of an aquifer to store/release water) of these
aquifers vary significantly with depositial environment and are generally the highest in
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outwash sands and gravels and lowest in fgnained alluvial deposits. Glacial and alluvial
aquifers are characterized by a shallow depth to the groundwater table and, where applicable,
a direct hydraulic@nnection with adjacent surface water.

Bedrock aquifersinderlaythe entire watershed. However, within the lower portions of the
watershed, glacial and alluvial sediments are hundreds to thousands of feet thick (Jones 1996;
Vaccaro et al. 1998) and bedfoaquifers are seldom targeted by watarpplywells. Thickness

of the glacial and alluvial hydrogeologic units generally thin to the east within WRIA 8. Much of
the watershed southeast of Bellevueusderlainby relatively shallow and frequently

outcropping bedrock.

Bedrock aquifers are generally of relatively low transmissivity and storativity. Wells completed
within bedrock aquifers typically do not have high enough capacity for municipal use. However,
they can be valuable aquifers for residential watises, and in specific areas are an important
target aquifer for permiexempt wells.

Recharge to glacial, alluvial, and bedrock aquifers within WRIA 8 is primarily associated with
precipitation, applied irrigation, septic systems, leakage from surfatenwithin losing

reaches (where streamflow infiltrates to groundwater), and through leakage from adjacent
aquifers. An important component of recharge, particularly to the deep aquifers, occurs

through mountain front recharge. In WRIA 8 this include$iaege to shallower aquifers

surrounding the Issaquah Alps and to aquifers adjacent to the Cascade Range in the
southeastern part of the WRIA (Rock Creek/Ravensdale area). Watershed aquifers discharge to
water supply wells, adjacent aquifers, gaining reacbestreams, and Puget Sound. Summer

base flows in WRIA 8 rivers and tributaries are sustained by groundwater (baseflow) on most of
the lower-elevation tributaries.

Regionally, groundwater flow direction within watershed aquifers generally is perpendioula

the westerly slope of the Cascade Range, although groundwater flow in shallow aquifers is
more influenced by surface topography and streamflow within the watershed and is directed to
the northwest. This groundwater flow paradigm is complicated thraughhe watershed by
aquifer boundaries, aquifer heterogeneities, topography, the influence of gaining and losing
stream reaches, well pumping, and other factors.

2.3.3 Hydrology and Streamflow

The Cedar River and its headwaters are located in a snowmelttiemsggion where the rivers

are fed by both snowmelt and rainfall. Within low elevation portions of the watershed, mean
annual precipitation ranges from about 30 to 40 inches per year. Mean annual precipitation
increases with topographic elevation and acteed 120 inches within the Cascade Range

(MGS Engineering Service and Oregon Climate Service 2006). Most precipitation occurs during
the late fall and winter. Precipitation is lowest during the summer when water demands are
highest. During these low pegitation periods, streamflow is highly dependent upon

groundwater inflow (baseflow).
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WAC 1735608 set minimum instream flows for the Cedar River and cltsezk and streams
contributing to the Lake Washington drainage above the Hiram M. Chittenden tooftksher
consumptive appropriations

In the vicinity of Chester Morse Lake and the Masonry Pool, the stage of the Cedar River is
controlled for municipal supply and hydroelectric power generation by Masonry Dam and
associated secondary control structsrel'he Instream Flow Commission, which includes City of
Seattle, Muckleshoot Indian Tribe, National Marine Fisheries Service, Washington Department
of Ecology, Washington Department of Fish and Wildlife, King Camtythe U.S. Army Corps

of Engineers, ®ets regularly to review current hydrologic conditions and help guidetiee
instream flow management for the Cedar River, pursuant to the Cedar River Watershed Habitat
Conservation Plan (Seattle 2020b). The Muckleshoot Indian Tribe also has a 2@6ekhgre

with the City of Seattle. The Sammamish River has been extensively channelized duririgy the 20
century and is controlled by an outlet weir installed in 1964. The Army Corps of Engineers
controls the lake levels in Lake Washington through operaticghefChittenden Locks.

Cedar River and Sammamish River streamflow conditions are summarized by the following:

1 USGS stream gage 12116500 (Cedar River at CedarAiatss upper watershed
location, mean daily discharge ranges from 100 cfs in Septeroli&t2 cfs in December
(U.S. Geological Survey 2020) for the period of record from April 1914 to June 2020. This
gage is the farthest upstream station on the Cedar River.

1 USGS stream gage 12119000 (Cedar River at ReNea) its discharge location in
Renbn, Washington, mean daily discharge ranges from 187 cfs in August to 1,140 cfs in
January (U.S. Geological Survey 2020) for the consistent record from August 1945 to
June 2020. This gage is also a compliance station for instream flows in W/AAQ8173

1 USGStream gage 12125200 (Sammamish River near WoodinWkay Woodinville,
Washington, mean daily discharge of the Sammamish River ranges from 72 cfs in August
to 624 cfs in January (U.S. Geological Survey 2020) for February 1965 to June 2006. King
Countytook over gaging from the USGS.

1 USGS stream gage 12121600 (Issaquah Creek near mouth) mean daily dis@taofe is
in August an@®70 cfs in Jamaryfor the period of record from October 1963 through
March 2020.

1 King County also gages Bear Creek neantbeth (gage 02A), and other tributaries.

Anticipated future climate impacts will result in continued loss of snow in the Cascade Range,
combined with rising temperatures and changes in precipitation. Earlier spring snowmelt, lower
snowpack, increased evaptive losses, and warmer and drier summer conditions will intensify
summer drought conditions and low flow issues in WRIA 8. These climate impacts are expected
to drive changes in seasonal streamflows, increasing winter flooding, while intensifying summe
low flow conditions. For the Cedar River, climate modeling predicts average minimum flows to
be 25 percent lower (range32 to-13 percent) by the 2080s for a moderate warming scenario,
relative to 1970 to 1999 (Mauger et 2015).
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Several factors conibute to streamflow:snow pack and rate of melt, rainfall, surface water
runoff and groundwater dischargin addition to environmental factors, surface water
withdrawals and groundwater pumping from weitshydraulic continuity with surface water
affect streamflow.This plan addresses impacts on groundwater discharge to streams due to
withdrawals from permiexempt wells for domestic use. Pumping from wells can reduce
groundwater discharge to springs and streams by capturing water that would otherwige ha
discharged naturally. Groundwater pumping may diminish surface water flows. Consumptive
water use (that portion not returned to the immediate water environment) potentially reduces
streamflow, both seasonally and as average annual recharge. A welhdrénem an aquifer
connected to a surface water body either directly or through an overlying aquifer can either
reduce baseflow or increase the quantity of water leaking out of the river (Ecology 1995).
Water use from new permiéxempt domestic wells repsents only gortion of all water use

and factors affecting streamflow in the watershed.
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Chapter Three: Subbasin Delineation

3.1 Introduction to Subbasins

Water Resource Inventory Areas are large watershed areas formalized under Washington
AdministrativeCode for the purpose of administrative water management and planning. WRIAs
encompass multiple landscapes, hydrogeologic regimes, levels of development, and variable
natural resources. To allow for meaningful analysis of the relationship between new

consumlJi A @S dz&aS |yR 2FFaSia LESAWRABOMnReeHwideG A y |- §
WRIA 8 into subbasins. This was helpful in describing the location and timing of projected new
consumptive water use, the location and timing of impacts to instream mes® and the

necessary scope, scale, and anticipated benefits of projects. In some instances, sutidasins

not correspond with hydrologic or geologic basin delineations (e.g. watershed di¢ides).

3.2 Approach to Develop Subbasins

The WRIA 8 Committee divid®dRIA 8 into 12 subbasins for purposes of assessing
consumptive use and project offsets. The WRIA 8 Committee based their subbasin delineation
on existing subwatershed units and interim growth projections developed by Snohomish
County and King County. T@B®@mmittee applied the following guiding principles to delineate
subbasins:

1 Use USGS hydrologic unit code subwatershed {Ht)®oundaries in the Snohomish
County portion of the watershed (USGS 2013; USGS 2016);

1 Use King County drainage basin boundarighenKing County portion of the watershed
(King County 2018);

1 Combine HU&2s (Snohomish County) and drainage basins (King County) in areas of the
watershed that are urbanized and have existing water service and are therefore unlikely
to have new homes usinPE wells; and

1 Keep distinct subbasins for H{1€s and drainage basins with higher projected growth
of new homes using PE wells.

SatflyyAy3d ANRdzLJA Ydzad RAQGARS (GKS 2wL! AydG2 adzaidlofe aa
relationship between new consumptive use and offsets. Subbasins will help the planning groups understand and

describe location and timing of prajeed new consumptive water use, location and timing of impacts to instream

resources, and the necessary scope, scale, and anticipated benefits of projects. Planning at the subbasin scale will

also allow planning groups to consider specific reaches in tefrdecumented presence (e.g., spawning and

NBIFNAYy3IO 2F alfY2yAR a4LJSOASa fAaGSR dzyRSNJ 6KS FSRSNIf
8 This is consistent with Final NEB Guidance that defines subbasins as a geographic subarea withiA a WRIA.

adzo ol AAYy A& Sljdza @I £ Sy (A didd HiINESE gl2aNRdza ) AYYS  vd/l 2a Ady'n @dhld d/Nd n
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The WRIA 8 subbasin delineations are showfigure3.1 and summarized below ifable3.1.
A more detailed description of the subbasin delineation is in ther@almemo available in

Appendix E

Table 3.1: WRIA 8 Subbasins
Subbasin Name Primary Rivers and Tributaries County
Seattle/Lake Union Elliott Bay and Lake Union King County

Puget Sound Shorelines

Streams draining directly to Puget
Sound between the City of Mukilteo
and the City of Seattle, including Pipe€
Creek, Boeing Creek, and Shell Cree

Snohomish and King
County

Swamp/North

Swamp Creek and North Creek

Snohomish and King
County

Little Bear

Little Bear Creek

Snohomish County
and King County

Sammamish River Valley

Sammamish River

King Countynd
Snohomish County

Bear/Evans

Bear Creek and Evans Creek

Snohomish and King
County

Greater Lake Washington

Streams draining to Lake Washingtor
including Lyon Creek, McAleer Creek
Thornton Creek, Juanita Creek, Forb
CreekandKelsey Creek

King Countynd
Snohomish County

May/Coal Coal Creek and May Creek King County
. Streams drainingp Lake Sammamish| .
Lake Sammamish Creeks including Tibbets Creek King County
Issaquah Issaquah Creek King County
Lower Cedar C_edar_RlvebeIow the Landsburg King County
diversion dam
Upper Cedar Cedar Riveabove the Landsburg King County

diversion dam
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Figure 3.1: WRIA 8 Subbasin Delineation
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